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Cardiac surgery occurs at a tremendous volume worldwide and the number of cardiac surgical procedures is steadily increasing every year. Demographic change, technological advance and the growing burden of chronic disease mean that this trend is set to continue, placing further demand on limited healthcare resources. Complex interventions can be described as interventions that contain several interacting components but they have other characteristics such as range of possible outcomes and variability in the target population that evaluators should take into account. Enhanced recovery is an integrated model of care that accelerates recovery, through a series of evidence-based interventions to optimise the patient's condition, minimise the stress response to surgery and promote return to usual function. Essentially it is a complex intervention with multiple elements and its successful implementation is likely to be influenced by numerous background factors (1) . Implementation of enhanced recovery programmes varies and this variation reflects the complexity of the programmes themselves and also issues related to implementation of changes in fundamental surgical procedures. Enhanced recovery was pioneered in Denmark in the late 1990s for patients undergoing colorectal surgery; the principles have now been applied to other surgical specialties including cardiothoracic surgery. Specific complications that influence length of stay in cardiac surgical patients are not addressed in previous studies, as the majority of trials have taken place in patients undergoing colorectal surgery (2) . From our own work on enhanced recovery
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Heart, Lung and Vessels. 2015, Vol. 7 in the cardiac surgical setting ('Preparing Optimising Reducing Trauma In Cardiac Operations' -PORTICO pilot) prolonged length of hospital stay is associated with occurrence of atrial fibrillation, bleeding and delirium; complications that are not specifically targeted in existing enhanced recovery pathways (3) . Enhanced recovery incorporates pre-, intra-and post-operative interventions to promote recovery so that the patient gets better quicker and goes home sooner. A key feature of enhanced recovery is involvement of patients in decision making and empowering them to take charge of their own recovery. The evidence for the effectiveness of enhanced recovery has recently been reviewed by Paton et al. (4) in a report including 17 systematic reviews and 12 additional randomised controlled trials; this confirmed that enhanced recovery reduces length of hospital stay (by 0.5-3.5 days) when compared with conventional care without increase in reported rates of readmission. However the existing evidence has several shortcomings: 1) Quality of trials: most trials are small, single centred, and none have used appropriate methodology for analysis of a complex intervention, such as enhanced recovery. Complex interventions are described as those that contain several interacting components. However, there is no sharp boundary between complex and simple interventions. Few interventions are truly simple, but the number of facets and range of effects may vary widely. A theoretical understanding of how the intervention causes change, so that weak links can be identified and strengthened using the appropriate methodology is of paramount importance (2). 2) Failure to standardise intervention: the number and combination of enhanced recovery elements varies considerably between trials ranging from 4 to 14 elements, thus it is not possible to determine which element, or combination of elements, are most effective and therefore there is lack of agreement on what constitutes an enhanced recovery program (2). 3) Exclusion of elderly and frail patients: trials have often excluded elderly and frail patients so the benefits of enhanced recovery in this significant and sizeable patient group are uncertain. In addition, the magnitude of the surgical insult is associated with the degree of stress response, particularly in ageing patients with multiple co-morbidities. We have found that elderly, frail patients can successfully participate in enhanced recovery programs but that modifications to the pathway tailored to the clinical characteristics (co-morbidities) of the elderly patient population may be needed (3). 4) Focus on short term outcomes: trials to date have focused on length of stay and in-hospital biological and physiological variables. Few studies have evaluated baseline status or impact on post discharge patient reported measures of recovery, such as functional status, quality of life and general perception of health (5) .
Despite the presence of a substantial seemingly robust body of evidence the effect of individual interventions on length of stay has not been studied. There is a need to systematically review and identify interventions that reduce length of stay and accelerate validated measures of recovery without exclusion of elderly or frail patients, or those with multiple co-morbidities. This will form the basis for a study, specifically designed to evaluate complex interventions, in order to determine which enhanced recovery elements or combinations of elements, are most effective in re-
